The Decrefitation of Barytes.
> 12 mesh 75 per cent. ; 12/20 mesh 20 per cent. ; < 20 mesh 5 per cent.
(ii) C. Rate1 (Preparation illbcanique des Minerals, 1908,) states that at Malines blende containing barytes was decrepitated in a reverberatory furnace, at 150' to zooo a t the rate of 12 tons per hour, with a consumption of 400 kilos. of coal, and at a cost of about 4.50 fr. per ton; by screening through a sieve with an aperture of 0.1 mm. the blende was raised from 20 to 44 per cent. Zn, whilst the barytes fraction containing 10 to 12 per cent. Zn represented a loss of 25 to 30 per cent.
(iii) The Engineering und Mining Jozrtvtal (New York), May 11, 1912, describes the Bryant apparatus, in which decrepitation was carried out in an inclined tube IZ ft. long and 18 ins. in diameter heated in a brick furnace built for burning oil. A40mesh sieve retained 90 per cent. of the zinc produced at the Tahoma mine, whilst go per cent. of the barytes would pass a zoo-mesh sieve, on which the residue of zinc is retained. The clean barytes was washed and its value was sufficient to cover the cost of the separation. (iv) In the Engineerhtg and Mining ~'owt-nal of June Ij, 1912, H. E. Wood of the Ore Testing Co., Denver, describes the decrepitation of barytes in a revolving pipe 6 ft. long and 6 ins. in diameter, inclined at an angle of 30' and heated in the centre over a blacksmith's forge. Jig products from 10 mesh to 8 in. were fed into the upper end of the pipe and separated on a 30-mesh screen forming an extension a t the lower end of the pipe. (v) In this country the separation of barytes from galena and blende by decrepitation has been carried out by the St. Asaph Zinc, Lead and Barytes Co. and covered by patent.
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barytes obtained from various mines in Great Britain have shown that whilst the barytes from Cumberland, Westmorland, Yorkshire, Durham, Shropshire and the Welsh Borders decrepitated readily, no decrepitation could be effected in the case of Derbyshire barytes; and in the case of Devonshire barytes only about 40 per cent. broke down on heating. These differences correspond closely with differences in the character of the mineral; thus the marble-like varieties of barytes nearly all decrepitate well, whilst the Derbyshire barytes, which does not decrepitate .at all, is relatively soft and earthy in texture.
Decrepitation can be used to separate barytes from blende, galena, pyrites and quartz, as well as from country rock. Thus it is often possible, not only to separate the barytes from the metal-bearing ores, but also to eliminate more or less completely the layers of ferric oxide and silica, which give rise to colour, and to hardness in grinding, respectively. If, however, the mineral is badly contaminated with silica, so as to render it hard and flint-like, it can as a rule no longer be decrepitated; and soft layers of ferric oxide are liable to break up on decrepitation and to pass through the sieve with the barytes.
The separation can be carried out most efficiently by using material which has already been graded by sieving. After decrepitation the mineral is regraded on sieves which are slightly finer than those which retained the mineral before decrepitation. Jig-products are particularly well adapted for this process, since the grains are uniform in size and very well cleaned. I t is, however, also possible to use much finer products, e.g. a sample of barytes, which had been separated by washing on a vibrating table, gave on sieving a fraction which passed through an 80-mesh sieve but was retained by a I oo-mesh sieve ; after decrepitation this gave two fractions of approximately equal weight, one of which was retained, whilst the other passed through a 120-mesh sieve.
The principal risk of contamination in a decrepitated product arises from the mechanical disintegration of the other constituents; it is therefore advantageous to pass the decrepitated barytes through the finest sieve that will transmit the bulk of the product. One great advantage of the use of jigged products is that the agitation and rubbing to which these are subjected in the jigs reduce this risk to a minimum.
Redationshp between Decrepitation and W a fey-content of Barytes.
The fineness of the powder produced by decrepitating barytes varies greatly according to the source of the mineral ; thus the mineral from the Tahoma Mine (see footnote p. 82) gave a powder of which go per cent. would pass through a zoo-mesh sieve, whilst in the case of the Missouri mineral only 5 per cent. would pass through a zo-mesh sieve. Similar variations were found in barytes from various British mines; but our interest in this aspect of the phenomenon was increased very greatly by the discovery in a sample of Lunehead barytes of a clear fragment which had resisted decrepitation in two successive experiments. The behaviour of this fragment suggested that the property of decrepitation was not inherent in the mineral, but might be due to some secondary characteristic, which was not universally present. I n particular, it appeared that just as the presence of moisture affords an obvious explanation of the decrepitation of lead nitrate so conversely a perfectly transparent crystal of barytes might perhaps refuse to decrepitate because it was entirely free from included 601120. water.l A series of experiments was therefore made, in order to determine if possible the relationship between the loss in weight and the fineness of the powder produced by decrepitation of the mineral (already dried a t 1 0 0 ' ) at about 300'. The results obtained may be shown in tabular form as follows :- From these experiments it appears that there is a close relationship between the amount of water included in the mineral and the fineness of the powder produced from it by decrepitation. In particular, a single clear crystal of Long Fell barytes, which lost only 0'04 per cent. of moisture when heated, broke down for the most part into little rhombic prisms having an edge of about z mm., and somewhat similar in size and appearance to the small fragment of Lunehead barytes which had survived two decrepitations. At the other end of the scale, samples containing 0-2 per cent. or more of moisture broke down to a fine powder, containing on the average over 32 per cent. of particles small enough to pass through a 120-mesh sieve, whilst the proportion retained on a go-mesh sieve was always less than 10 per cent.
Demepitalion of Other Minerals.
Decrepitation is also known to occur in a certain number of other minerals, including celestine, SrS04, and crocoite, PbCr04, two minerals of similar composition to barytes and, in the case of celestine, actually isomorphous with it. Quantitative decrepitation on the same lines as in the case of barytes gave the results shown in Table II .
It will be observed that in the case of celestine the coloured sample, which contained a two-fold proportion of moisture, broke down much more completely than the clear colourless crystals, which resisted decrepitation even more effectively than a clear crystal of barytes of equal water-content. On the other hand, crocoite containing over 0.4 per cent. of moisture, corresponding with wettest samples of barytes, gave a very similar product, leaving only 17 per cent. on a 30-mesh sieve and giving 24 per cent. of fine powder passing through I zo-mesh.
1 Gmelin (Tr. H. Watts, 1848, I, 14) attributes decrepitation in water-soluble salts to enclosed "water of decrepitation". In the case of minerals, where it cccurs irregularly, he attributes it to enclosed gases (compare €3. Rose,. Pogg. Ann., 48, 354 ).
In our experiments water was obviously liberated, but was estimated only by loss of weight. Four experiments were made using (i) a clear colourless crystal of rock salt about 2 0 mm. in diameter; (ii) a lump of common brown rock salt; (iii) a sample of pure crystallised sodium chloride, dried at 100' ; (iv) a sample of coarse freezing salt, which had been dried in a steam oven at 100' during one hour, and separated from small particles on a 30-mesh sieve. The results of the experiments are set out in Table 111 . It will be seen that the colourless crystal was almost free from included moisture, and that when heated it decrepitated to so slight an extent that only 0.6 per cent. of the product passed through a 30-mesh sieve ; the remainder consisted of clear cleavage-fragments, the largest of which was 15 x 1 2 x 8 mm. and completely resistant to heat. The coloured rock salt contained about 0.4 per cent. of moisture, but decrepitated to only about the same extent as celestine containing 0.04 per cent., the actual figures for the sieving test agreeing very closely with the average of the two samples of celestine for which data are given in Table 11 . This sample contained a fair amount of broken material, but also several clear colourless cleavage-fragments, the largest of which was 1 2 x 4 x 3 mm. The pure sodium chloride decrepitated only slightly, but the freezing salt, which lost over 5 per cent. of its weight on heating, decrepitated much more thoroughly (although to a far lesser degree than most of the samples of barytes) and gave a considerable proportion of powder passing through 30, Go and 120-mesh. I n this case, therefore, there appears to be again a definite correspondence between the water-content of the crystals and the fineness of the powder produced by decrepitation.
Summary.
I. The decrepitation by heat of barytes from various sources is described, together with its technical application in the separation of barytes from other minerals.
2 . The decrepitation of barytes may be attributed, as in the case of water-soluble salts such as lead nitrate, to the presence of included water ; clear fragments have been obtained which are completely resistant to decrepitation by heat and a semi-quantitative relationship has been found between the water-content of barytes and the fineness of the powder produced by decrepitation.
3. Quantitative experiments are also described on the relationship between the loss of weight and the fineness of the powder produced by the decrepitation of celestine, crocoite and common salt.
